An extensive set of reliable gross Earth data has been inverted to obtain a new estimate of the radial variations of seismic velocities and density in the Earth. The basic data set includes the observed mass and moment of inertia, the averaged periods of free oscillation, and five new sets of differential travel-time data. The eigenperiod data was drawn mainly from the Dziewonski-Gilbert study. The differential traveltime data consists of the times of PcP-P, ScS-s, PAB'-PDF ' and PBcI-PDF'.
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